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(54) METHOD OF DETERMINING WAVEFORM FOR ELECTRIC MEASURING 
INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect only an abnormal 
waveform caused by superposition and the like of an 
inpulse and a higher harmonic to be found essentially, 
irrespective of level fluctuation of measured signals. 
SOLUTION: A width of a determination area is changed 
in response to a ratio of a level value A of a reference 
waveform to a level value B of the measured signal, in a 
waveform determining method for an electric measuring 
instrument which includes an A/D converter for sampling 
the measured signals at prescribed time interval, and a 
measurement control means for conducting various 
kinds of operations based on digital signals thereof to 
find measured values of the measured signals, and of 
which the measurement control means sets a prescribed 

width of determination area (the maximum allowance value and the minimum allowance 
value) in each sampling as to at least one cycle of the reference waveform taken preliminarily 
in to conduct prescribed determination by comparing each sampling data of the measured 
signal with the determination area. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The A/D converter which samples a measurement signal-ed with a predetermined time 
interval, and a gauge control means for the digital signal to perform various operations and to calculate 
the measured value of the above-mentioned measurement signal-ed are included. The above-mentioned 
gauge control means about a part for at least 1 period of the reference waveform incorporated 
beforehand In the wave judging approach of an electrical measuring instrument of setting up the 
judgment area (allowance maximum and allowance minimum value) of predetermined width of face for 
that the sampling of every, comparing each sampling data and the above-mentioned judgment area of the 
above-mentioned measurement signal-ed, and performing a predetermined judgment In case the above- 
mentioned gauge control means sets up the above-mentioned judgment area from the above-mentioned 
reference waveform, it calculates the level value A of the above-mentioned reference waveform, stores 
in memory, and in measurement of the above-mentioned measurement signal-ed While calculating the 
level value B of a **** measurement signal by the operation for every period of the The wave judging 
approach of the electrical measuring instrument characterized by changing the width of face of the 
above-mentioned judgment area according to the ratio of this level value B and the above-mentioned 
level value A, and performing the wave judging of the above-mentioned measurement signal-ed by this 
changed j udgment area. 

[Claim 2] The wave judging approach of an electrical measuring instrument according to claim 1 that 
the electrical measuring instrument concerned is a wattmeter and both the above-mentioned level values 
A and B are actual value. 



[Translation done.] 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.inp... 8/1/2007 



•JP,2001 -153891, A [DETAILED DESCRIPTION] 



Page 1 of 3 



* NOTICES * 

JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] If it says in more detail about the wave judging approach of an electrical 
measuring instrument, this invention does not answer the level variation of a measurement signal-ed, but 
relates to the wave judging approach of having enabled it to detect the burst phenomenon which 
originates in superposition of a higher harmonic etc. chiefly, 
[0002] 

[Description of the Prior Art] For example, when observing a voltage waveform over a long time, in 
order to make easy at the event of when abnormalities occurred, and analysis, he sets up the upper limit 
U and lower limit L for the judgment, and is trying to supervise a measured electrical potential 
difference by making this into judgment area from the reference voltage wave Vref used as the criteria 
of a wave judging in the former, as shown in drawing 5 . 

[0003] Although this judgment area is suitably set up as **5V piece of the **5% width of face or the 
reference voltage wave Vref of a measurement range etc., a upper limit U and a lower limit L are 
memorized anyway by the memory of a microcomputer (an abbreviated name, microcomputer) for every 
sample takeoff point of that about a part for 1 of the reference voltage wave Vref period. 
[0004] On the occasion of measurement, a microcomputer reads a upper limit U and a lower limit L 
from memory, and it supervises whether the part of judgment area out of range is in a measured voltage 
waveform by the comparator ability, and when the part outside the judgment area range is in the 
measured voltage waveform V as illustrated by drawing 6 , it judges with NG (abnormalities). 
[0005] 

[Problem(s) to be Solved by the Invention] according to this, when the burst wave of the shape of a 
mustache like drawing 6 appears by the impulse-noise, superposition of a higher harmonic, etc. in the 
measured voltage waveform V, it is shown in drawing 7 from the first ~ as — level variation — a part of 
measured voltage waveform V ~ judgment area ~ also when it becomes out of range, it will consider as 
NG judging. 

[0006] In the case of a source power supply, the level variation of the measured voltage waveform V is 
strongly influenced of a time zone. As an example, at a superstore, a convenience store, etc., although it 
is [ the lOOV neighborhood ] stable in night, for example, at the time of full [ of each facility of air- 
conditioning equipment, a food regrigerating facility, besides lighting facilities, etc., etc. ] movable, 
there is a thing with little [ on the whole ] power consumption \yhich an electrical potential difference 
falls even to the 97 - 98V neighborhood. 

[0007] Although there was a case where he wanted to detect as abnormalities only the case where 
supervised the wave with such level variation and a wave-like form collapses truly by the impulse, 
superposition of a higher harmonic, etc., since level variation was also detected, with the above- 
mentioned conventional technique, the abnormal wave form phenomenon which should be detected 
essentially might be taken and spilt. 
[0008] 
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[Means for Solving the Problem] This invention was made in order to solve such a technical problem, 
and the object is in offering the wave judging approach of an electrical measuring instrument of having 
enabled it to detect only the abnormalities in a wave by the impulse, superposition of a higher harmonic, 
etc., regardless of wave-like level variation. 

[0009] The A/D converter with which this invention samples a measurement signal-ed with a 
predetermined time interval in order to attain the above-mentioned object, A gauge control means for the 
digital signal to perform various operations and to calculate the measured value of the above-mentioned 
measurement signal-ed is included. The above-mentioned gauge control means About a part for at least 
1 period of the reference waveform incorporated beforehand, the judgment area (allowance maximum 
and allowance minimum value) of predetermined width of face is set up for that the sampling of every. 
In the wave judging approach of an electrical measuring instrument of comparing each sampling data 
and the above-mentioned judgment area of the above-mentioned measurement signal-ed, and performing 
a predetermined judgment the above-mentioned gauge control means In case the above-mentioned 
judgment area is set up from the above-mentioned reference waveform, calculate the level value A of 
the above-mentioned reference waveform, store in memory, and in measurement of the above- 
mentioned measurement signal-ed While calculating the level value B of a **** measurement signal by 
the operation for every period of that, according to the ratio of this level value B and the above- 
mentioned level value A, the width of face of the above-mentioned judgment area is changed, and it is 
characterized by performing the wave judging of the above-mentioned measurement signal-ed by this 
changed judgment area. 

[0010] Thus, since the width of face of judgment area is changed, regardless of the level variation of a 
measurement signal-ed, only the abnormal wave form for which it should ask essentially is detectable 
according to this invention, with the ratio of the level value A of a reference waveform, and the level 
value B of a measurement signal-ed. 

[001 1] In addition, actual value is adopted as the above-mentioned level values A and B when the 
electrical measuring instrument concerned is a wattmeter. This invention is applicable also to wave 
measuring devices, such as oscilloscopes other than a wattmeter (for example, a recorder). 
[0012] 

[Embodiment of the Invention] Next, an example explains this invention. This example is a thing about 
a wattmeter and the block diagram simplified substantially is shown in drawing 1 . 
[0013] The voltage signal of the source power supply measured by the voltmeter which is not illustrated 
at a superstore etc. is inputted into an input terminal 1. The voltage signal is changed into a digital signal 
(electrical-potentialTdifference data) by A/D converter 2 with a predetermined sampling period, and is 
given to the microcomputer (or CPU) 3 of the next step. 

[0014] From the current data inputted from another input system which is not illustrated with electrical- 
potential-difference data except that the actual value etc. is calculated from electrical-potential- 
difference data, a microcomputer 3 is equipped with the function which computes effective power, 
reactive power, a phase angle, etc., and displays the measured value on the drops 5, such as a display. 
[0015] Moreover, the microcomputer 3 is equipped with the judgment function. That is, a 
microcomputer 3 compares the criterion value and the measurement signal-ed which were inputted from 
the control unit 4, judges whether it is abnormal, and displays the judgment result on a drop 5. 
[0016] According to this invention, a wave judging is performed as follows. Judgment area is first 
created by the reference waveform as shown in the flow chart of drawing 2 (step ST 1). As a reference 
waveform, digital conversion of the voltage waveform 50Hz and lOOV are stable is carried out v^th a 
predetermined sampling period with A/D converter 2, and the electrical-potential-difference data for one 
period are obtained. 

[0017] If the criterion value shall be beforehand inputted from the control unit 4 as **5% of a range, 
**5V, etc. to a microcomputer 3, about each electrical-potential-difference data for the one period, a 
microcomputer 3 will calculate the allowance maximum and allowance minimum value, and will 
memorize the judgment area Jl in memory. Moreover, from each electrical-potential-difference data, a 
microcomputer 3 calculates the level (actual value in this case) of a reference waveform, and, similarly 
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memorizes it in memory about this (step ST 2). Here, actual value of a reference waveform is set to A. 
[0018] Next, a measured voltage waveform is incorporated, like the time of a reference waveform, 
digital conversion is carried out with a predetermined sampling period with A/D converter 2, and the 
measured electrical-potential-difference data for one period are obtained (step ST 3). A microcomputer 3 
calculates the level (actual value) of a measured voltage waveform from each of this ****** electrical- 
potential-difference data while also memorizing each of this ****** electrical-potential-difference data 
in memory (step ST 4). 

[0019] If actual value of this measured voltage waveform is set to B, a microcomputer 3 will change the 
allowance maximum and the allowance minimum value of the judgment area Jl which were set up 
previously according to the actual value B of a measured voltage waveform (step ST 5). This is the 
judgment area J2 with which a actual judgment is presented. This judgment area J2 is obtained by 
doubling the allowance maximum and the allowance minimum value of the judgment area Jl B/A, for 
example. 

[0020] In order to make an understanding easy, the example of the judgment area J2 where the actual 
value B of a measured voltage waveform was changed into drawing 3 when larger than the actual value 
A of a reference waveform is shown, and the example of the judgment area 32 where the actual value B 
of a measured voltage waveform was changed into drawing 4 when smaller than the actual value A of a 
reference waveform is shown. In addition, U is allowance maximum among drawing and L is the 
allowance minimum value. 

[0021] Thus, after creating the judgment area J2, the judgment of the measured voltage waveform V is 
performed by this judgment area J2 (step ST 6). That is, reading appearance of the measured electrical- 
potential-difference data for one period is carried out from memory, the judgment of whether each of 
that ****** electrical-potential-difference data is within the limits of the judgment area J2 is made (step 
ST 7), and if the judgment area 32 is out of range, one "at least the abnormality in a wave" of measured 
electrical-potential-difference data will be displayed on a drop 5 as NO (step ST 8). 
[0022] If all measured electrical-potential-difference data are within the limits of the judgment area J2, 
from the step ST 3 to the step ST 7 will be repeated for every period of return and a measured voltage 
waveform to a step ST 3 as wave normal. In addition, after displaying "the abnormalities in a wave" at a 
step ST 8 by the step ST 7 in NO judging, it is arbitrary whether measurement is terminated or it returns 
to a step ST 3 and measurement is continued. Moreover, it is arbitrary whether measured electrical- 
potential-difference data [ finishing / judgment termination ] are saved in memory. 
[0023] 

[Effect of the Invention] As explained above, according to the ratio of the level value A of a reference 
waveform, and the level value B of a measurement signal-ed, only the abnormal wave form by the 
impulse, superposition of a higher harmonic, etc. for which it should ask essentially is detectable 
according to this invention regardless of the level variation of a measurement signal-ed by having 
changed the width of face of judgment area. 

[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] If it says in more detail about the wave judging approach of an electrical 
measuring instrument, this invention does not answer the level variation of a measurement signal-ed, but 
relates to the wave judging approach of having enabled it to detect the burst phenomenon which 
originates in superposition of a higher harmonic etc. chiefly. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] For example, when observing a voltage waveform over a long time, in 
order to make easy at the event of when abnormalities occurred, and analysis, he sets up the upper limit 
U and lower limit L for the judgment, and is trying to supervise a measured electrical potential 
difference by making this into judgment area from the reference voltage wave Vref used as the criteria 
of a wave judging in the former, as shown in drawing 5 . 

[0003] Although this judgment area is suitably set up as **5V piece of the **5% width of face or the 
reference voltage wave Vref of a measurement range etc., a upper limit U and a lower limit L are 
memorized anyway by the memory of a microcomputer (an abbreviated name, microcomputer) for every 
sample takeoff point of that about a part for 1 of the reference voltage wave Vref period. 
[0004] On the occasion of measurement, a microcomputer reads a upper limit U and a lower limit L 
from memory, and it supervises whether the part of judgment area out of range is in a measured voltage 
waveform by the comparator ability, and when the part outside the judgment area range is in the 
measured voltage waveform V as illustrated by drawing 6 , it judges with NG (abnormalities). 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to the ratio of the level value A of a reference 
waveform, and the level value B of a measurement signal-ed, only the abnormal wave form by the 
impulse, superposition of a higher harmonic, etc. for which it should ask essentially is detectable 
according to this invention regardless of the level variation of a measurement signal-ed by having 
changed the width of face of judgment area. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] according to this, when the burst wave of the shape of a 
mustache like drawing 6 appears by the impulse-noise, superposition of a higher harmonic, etc. in the 
measured voltage waveform V, it is shown in drawing 7 from the first — as — level variation - a part of 
measured voltage waveform V judgment area - also when it becomes out of range, it will consider as 
NG judging. 

[0006] In the case of a source power supply, the level variation of the measured voltage waveform V is 
strongly influenced of a time zone. As an example, at a superstore, a convenience store, etc., although it 
is [ the lOOV neighborhood ] stable in night, for example, at the time of full [ of each facility of air- 
conditioning equipment, a food regrigerating facility, besides lighting facilities, etc., etc. ] movable, 
there is a thing with little [ on the whole ] power consumption which an electrical potential difference 
falls even to the 97 - 98V neighborhood. 

[0007] Although there was a case where he wanted to detect as abnormalities only the case where 
supervised the wave with such level variation and a wave-like form collapses truly by the impulse, 
superposition of a higher harmonic, etc., since level variation was also detected, with the above- 
mentioned conventional technique, the abnormal wave form phenomenon which should be detected 
essentially might be taken and spiU. 
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MEANS 



[Means for Solving the Problem] This invention was made in order to solve such a technical problem, 
and the object is in offering the wave judging approach of an electrical measuring instrument of having 
enabled it to detect only the abnormalities in a wave by the impulse, superposition of a higher harmonic, 
etc., regardless of wave-like level variation. 

[0009] The A/D converter with which this invention samples a measurement signal-ed with a 
predetermined time interval in order to attain the above-mentioned object, A gauge control means for the 
digital signal to perform various operations and to calculate the measured value of the above-mentioned 
measurement signal-ed is included. The above-mentioned gauge control means About a part for at least 
1 period of the reference waveform incorporated beforehand, the judgment area (allowance maximum 
and allowance minimum value) of predetermined width of face is set up for that the sampling of every. 
In the wave judging approach of an electrical measuring instrument of comparing each sampling data 
and the above-mentioned judgment area of the above-mentioned measurement signal-ed, and performing 
a predetermined judgment the above-mentioned gauge control means In case the above-mentioned 
judgment area is set up from the above-mentioned reference waveform, calculate the level value A of 
the above-mentioned reference waveform, store in memory, and in measurement of the above- 
mentioned measurement signal-ed While calculating the level value B of a **** measurement signal by 
the operation for every period of that, according to the ratio of this level value B and the above- 
mentioned level value A, the width of face of the above-mentioned judgment area is changed, and it is 
characterized by performing the wave judging of the above-mentioned measurement signal-ed by this 
changed judgment area. 

[0010] Thus, since the width of face of judgment area is changed, regardless of the level variation of a 
measurement signal-ed, only the abnormal wave form for which it should ask essentially is detectable 
according to this invention, with the ratio of the level value A of a reference waveform, and the level 
value B of a measurement signal-ed. 

[001 1] In addition, actual value is adopted as the above-mentioned level values A and B when the 
electrical measuring instrument concerned is a wattmeter. This invention is applicable also to wave 
measuring devices, such as oscilloscopes other than a wattmeter (for example, a recorder). 
[0012] 

[Embodiment of the Invention] Next, an example explains this invention. This example is a thing about 
a wattmeter and the block diagram simplified substantially is shown in drawing 1 . 
[0013] The voltage signal of the source power supply measured by the voltmeter which is not illustrated 
at a superstore etc. is inputted into an input terminal 1. The voltage signal is changed into a digital signal 
(electrical-potential-difference data) by A/D converter 2 with a predetermined sampling period, and is 
given to the microcomputer (or CPU) 3 of the next step. 

[0014] From the current data inputted from another input system which is not illustrated with electrical- 
potential-difference data except that the actual value etc. is calculated from electrical-potential- 
difference data, a microcomputer 3 is equipped with the function which computes effective power, 
reactive power, a phase angle, etc., and displays the measured value on the drops 5, such as a display. 
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[0015] Moreover, the microcomputer 3 is equipped with the judgment function. That is, a 
microcomputer 3 compares the criterion value and the measurement signal-ed which were inputted from 
the control unit 4, judges whether it is abnormal, and displays the judgment result on a drop 5. 
' [0016] According to this invention, a wave judging is performed as follows. Judgment area is first 
created by the reference waveform as shown in the flow chart of drawing 2 (step ST 1). As a reference 
waveform, digital conversion of the voltage waveform 50Hz and lOOV are stable is carried out with a 
predetermined sampling period with A/D converter 2, and the electrical-potential-difference data for one 
period are obtained. 

[0017] If the criterion value shall be beforehand inputted from the control unit 4 as **5% of a range, 
**5V, etc. to a microcomputer 3, about each electrical-potential-difference data for the one period, a 
microcomputer 3 will calculate the allowance maximum and allowance minimum value, and will 
memorize the judgment area Jl in memory. Moreover, from each electrical-potential-difference data, a 
microcomputer 3 calculates the level (actual value in this case) of a reference waveform, and, similarly 
memorizes it in memory about this (step ST 2). Here, actual value of a reference waveform is set to A. 
[0018] Next, a measured voltage waveform is incorporated, like the time of a reference waveform, 
digital conversion is carried out with a predetermined sampling period with A/D converter 2, and the 
measured electrical-potential-difference data for one period are obtained (step ST 3). A microcomputer 3 
calculates the level (actual value) of a measured vohage waveform from each of this ****** electrical- 
potential-difference data while also memorizing each of this ****** electrical-potential-difference data 
in memory (step ST 4). 

[0019] If actual value of this measured voltage waveform is set to B, a microcomputer 3 will change the 
allowance maximum and the allowance minimum value of the judgment area Jl which were set up 
previously according to the actual value B of a measured voltage waveform (step ST 5). This is the 
judgment area J2 with which a actual judgment is presented. This judgment area J2 is obtained by 
doubling the allowance maximum and the allowance minimum value of the judgment area Jl B/A, for 
example. 

[0020] In order to'make an understanding easy, the example of the judgment area J2 where the actual 
value B of a measured voltage waveform was changed into drawing 3 when larger than the actual value 
A of a reference waveform is shown, and the example of the judgment area J2 where the actual value B 
of a measured voltage waveform was changed into drawing 4 when smaller than the actual value A of a 
reference waveform is shown. In addition, U is allowance maximum among drawing and L is the 
allowance minimum value. 

[0021] Thus, after creating the judgment area J2, the judgment of the measured voltage waveform V is 
performed by this judgment area J2 (step ST 6). That is, reading appearance of the measured electrical- 
potential-difference data for one period is carried out from memory, the judgment of whether each of 
that ****** electrical-potential-difference data is within the limits of the judgment area J2 is made (step 
ST 7), and if the judgment area J2 is out of range, one "at least the abnormality in a wave" of measured 
electrical-potential-difference data will be displayed on a drop 5 as NO (step ST 8). 
[0022] If all measured electrical-potential-difference data are within the limits of the judgment area J2, 
from the step ST 3 to the step ST 7 will be repeated for every period of return and a measured voltage 
waveform to a step ST 3 as wave normal. In addition, after displaying "the abnormalities in a wave" at a 
step ST 8 by the step ST 7 in NO judging, it is arbitrary whether measurement is terminated or it returns 
to a step ST 3 and measurement is continued. Moreover, it is arbitrary whether measured electrical- 
potential-difference data [ finishing / judgment termination ] are saved in memory. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The rough block diagram of the example which applied this invention to the wattmeter. 
[Drawing 2] The flow chart for explaining the wave judging approach of this invention. 
[Drawing 3] The wave form chart having shown the judgment area changed by this invention. 
[Drawing 4] Another wave form chart having shown the judgment area changed by this invention, 
[Drawing 5 ] The wave form chart for explaining general wave judging area. 
[Drawing 6] A wave form chart for wave judging area to explain the detection condition of a sudden 
abnormal wave form. 

[Drawing 7 ] The wave form chart having shown the example detected as an abnormal wave form by 
level variation with relation with wave judging area. 
[Description of Notations] 

1 Input Terminal 

2 A/D Converter 

3 Microcomputer 

4 Control Unit 

5 Drop 

J2 Changed judgment area 
V Measured voltage waveform 
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